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SPECIFICATION 

Door perati n control apparatus 

5 The present invention relates to a door opera- 
tion control apparatus or more in particular to 
a door operation control apparatus suitable for 
controlling a garage door operating device. 
Prior art devices for operating a garage door 
10 by using motor drive have been suggested. 
This motor is connected to a power supply via 
a relay circuit controlled by a radio control 
command switch or a command push button 
switch, thus driving the door in a predeter- 
15 mined direction. Such control apparatuses for 
a motor-driven door are disclosed in 
USP. 3, 178,627 invented by Richard D. Houk 
and patented April 13, 1965 or 
USP. 3,906,348 invented by Colin B, Will- 
20 mott and patented September 16, 1975, In 
these prior art door operation control appara- 
tuses, the conditions for door operation con- 
trol are set mechanically, thereby leading to 
the disadvantages that they cannot meet a 
25 multiplicity of door operating conditions or 
they require a complicated relay circuit in 
order to meet a multiplicity of conUoi condi- 
tions. Another disadvantage of these prior art 
control apparatuses is that when control appa- 
30 ratus designed for a specific door form is to 
be used for another form of door, the control 
apparatuses are required to be changed in 
design in many points. 
Accordingly, it is an object of the present 
35 invention to provide a door operation control 
apparatus which meets a multiplicity of con- 
trol conditions and is versatile in its use at the 
same time. 
According to the present invention there is 
40 provided a door operation control apparatus 
comprising a door, a door operating device 
having a driving device for driving said door, 
a program memory circuit for storing door 
control data as a program in the form of a 
45 combination of command codes, a program 
counter for designating and updating the ad- 
dresses of the command codes in said pro- 
gram memory circuit, a command register for 
temporarily storing the command codes read 
50 out of said program memory circuit, a com- 
mand decoder for decoding the command 
code data stored in said command register, an 
operational processing circuit for performing 
calculations according to said command 
55 codes, a memory circuit for temporarily stor- 
ing the history and the direction of movement 
of said door operating device controlled by the 
output of said operational processing circuit, 
an input-output circuit connected to said com- 
60 mand decoder and arrang d t receive a d - 
tecti n signal from a detect r for detecting 
vari us c nditions of said do r operating de- 
vice and a door operation c mmand signal, 
said input-output circuit controlling said do r 
65 pirating device, and a timing control circuit 



for controling the timing of the control circuit 
as a whole, wherein command codes are 
sequentially read from raid program memory 
circuit so that the detected conditi ns of the 
70 door operating device and the conditions of 
the program being executed are logically 
judged, thereby sequentially controlling said 
door operating device. 
The above and other objects, features and 
75 advantages will be made apparent by the 
detailed description taken in conjuriction with 
the accompanying drawings, in which: 

Figure ? is a perspective view of a door 
operating apparatus; 
80 Figure 2 is a longitudinal sectional view of 
the body of the door operating device; 

Figure 3 is a partially cut-away plan view of 
the door operating device; 

Figure 4 is a partially cut-away view show- 
85 ing the condition in which a rail and a trolley 
are coupled to each other; 

Figure 5 is a sectional view taken in the line 
V-VinFig, 4; . . ^ 

Figure 6 is a flow chart showing the funda- 
90 mental operation; 

Figure 7 is a basic block diagram showing a 
control section; 

Figure 8 is a block diagram showing the 
same control section in detail; 
95 Figure 9 is a diagram showing a logic 
processing circuit; 

Figure tO shows a memory pattern for a 
temporary memory circuit; 

Figure n is a time chart for controlling the 
100 number of actuations; 

Figure f 2 is a flow chart for a door indica- 
tor; . . 
Figure f 3 shows a transmission-receiving 

data format; 
1 05 Figures 14 to 27 show flow charts of 
various operations; 

Figure 26 is a diagram showing the circuit 
of a radio control transmitter; 

Figure 29 is a diagram showing a bh- 
110 setting circuit; 

Figure 30 shows bit-setting patterns; and 
Figures 31 to 37 show flow charts for 
various operations. 
As shown in Fig. 1, a garage door operat- 
1 1 5 ing device for which a control apparatus ac- 
cording to the present invention is used com- 
prises essential parts including a body 1 hous- 
ing a driving mechanism, a rail 2 coupled 
wKh the body 1 , and a trolley 4 guided by the 
1 20 rail 2 and adapted to be horizontally moved, 
the trolley 4 being secured to a roller chain 
actuated by the driving force of the body 1 . 
The b dy 1 is hung fr m the ceiling of the 
garag by a hanger, and an end of th rail 2 
1 25 is s cured t part of the garag by a h ader 
bracket 5. A garage door 6, on the other 
hand, is generally divided into several parts 
coupled to each other and is opened and 
clos d along d or rail 7 on both sid s ther of. 
1 30 The weight of the garage door 6 is balanced 
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with a door balance spring 8 and is capabi of 
being op rated manually. A door bracket 9 is 
secured to th garag do r 6. Th do r 
VrTokst 9 is rowably coupled to the trolley 4 
5 Sirough a door arm 10. Thus the garage door 
?is ctosed or opened along the door ra.l 7 m 
an interlocked relation with the roller chain 3 
actuated by the driving force of the body 1 
and the trolley 4 horizontally moved along the 
10 Si 2 by actuation of the roller chain 3. Pov.er 
^supplied to the body 1 through a power 
cable 1 1 • 

A command for operating the body 1 is 
issued to the body 1 by depressing a push 
1 5 button switch 1 2 mounted on the wall of the 
garage or from a control 1 3 housing a re- 
ceiver for receiving a signal in the form of 
electric wave or the like. Should the garage 
door operating device be rendered inoperative 
20 by a power failure or like accident a releasing 
• string 14 decouples the roller chain 3 and the 
trolley 4, thus making the garage door 6 
ready for manual operation. 
The construction of the body 1 of the 
25 garage door operating device will be explained 
with reference to Figs. 2 and 3. Fig. 2 is a 
longitudinal sectional view and Fig. 3 a par- 
tially cut-away top plant view of the body 1 . 
The turning effort of a motor 16 secured to 
30 the lower side of the body frame 1 5 is 

transmitted to a motor pulley 1 7 secured to a 
motor shaft 16-a, a V-belt 18 and a large 
pulley 19. Further, the turning effort of the 
large pulley 19 is transmitted to a sprocket 
35 21 through a sprocket shaft 20. 

The sprocket 21 is engaged with the roller 
chain 3. The rollers of the roller chain 3 are 
guided by a chain guide (A) 22, a chain guide 
(B) 23 and a chain guide (C) 24 from both 
40 sides thereof within the body 1 5. The rail 2 is 
secured to the frame 1 S by a rail securing 
metal 25 without any difference in level or a 
gap vnth a groove formed by the chain guide 
(A) 22 and the chain guide (C) 24. The rollers 
45 of the roller chain 3 are guided on both sides 
thereof by the rail 2. 

The roller chain 3 taken up by the sprocket 
21 is contained in a chain containing groove 
27 -a of a chain containing case 27 secured 
50 without any difference in level or a gap with 
the groove formed by the chain guide (A) 22 
and the chain guide (B) 23. 

In this construction, the rotation of the 
motor 1 6 rotates the sprocket 21 , so that the 
55 roller chain 3 is reciprocated along the rail 2. 
Next a limit mechanism for limiting the 
horizontal movement of the trolley 4, i.e., the 
upper and lower limhs of the operation of the 
garage door 6 exaplained with reference to 
60 Fig. 1 will b described. The amount of 
movement of the r Her chain 3 is convert d 
into the amount of movement of a pull y rack 
28 provided on th outer periphery of the 
large pulley 1 9 rotated at the same rotational 
65 speed as the sprocket 21 . The amount of 



mov ment of the pulley rack 28 is transmitted 
to an upper limit switch 30 and a lower limit 
switch 31 through a pinion 29 in mesh with 
the pulley rack 28. 
70 The upper limit switch 30 and the lower 
limit switch 31 have an upper Hntiit adjusting 
knob 32 and a lower limit adjusting knob Si ^ 
respectively whereby the upper limit jwint Oi«. 
the lower limit point are freely adjustable from 
75 outside of the body. 

In the case where the garage door encoun- 
ters an obstruction during the downward mo- 
tion thereof, it must be immediately detectea 
and the door operation is required to be 
80 reversed, i.e., it must be moved upward for 
safety's sake. If the garage door strikes an 
obstruction during the upward motion thereof, 
on the other hand, it must be detected and 
the door must be stopped immediately for 
85 safety's sake. The above-mentioned obstruc- 
tion detecting mechanism will bo described 
below. , . . , 

Part of the chain guide groove forma" by 
the chain guide (A) 22, the chain guide (B) 23 
90 and the chain guide (C) 24 is curved. An 
obstruction detecting device 34 is provided 
which is driven by the compressive force 
applied to the roller chain by the downward 
door motion or the tensile force applied to the 
95 roller chain 3 by the upward door motion. The 
compressive force of the obstruction detecting 
spring 35 for limiting the operation of the 
obsttuction detecting device 34 is capable of 
being freely changed by moving the spring 
100 holding plate 37 by turning the obstruction- 
exerted force adjusting screw 36. Also, by the 
operation of the obstruction detecting switch 
52 which is turned on and off in response to 
the movement of the obstruction detecting 
105 device 34. such an obstruction as mentioned 
above is detected, so that the door is reversed 
into upward motion from downward motion, 
whereas it is stopped H h is in upward motion. 
A lamp 38 is for illuminating the inside ot 
1 10 the garage, which lamp 38 is adapted to be 
turned on or off in response to the movement 
of the garage door. Further, a oomro"er 39 
for conrolling the motor 16 and the lamp 38 
is secured within the frame 1 5. A body cover 
1 1 5 40 and a lamp cover 41 cover the motor 1 b, 
the large pulley 19 and the lamp 38. The 
lamp cover 41 is translucent and allows *e 
light of the lamp 38 to pass therethrough, 
thus brightly illuminating the inside of the 
1 20 garage. The foregoing is tfie description of the 
construction of the body of the garage door 
operating device. Next, the rail and the trolley 
will be explained below with reference to Figs. 

4 and 5. . . , ^ 

125 The rail 2 is formed f a thin iron plate or a 
plastic plate and is used to slidably guide the 
trolley 4 al ng the outer periphery ther of. 
The rail 2 holds th rollers of the roller chain 
3 from b th sides ther of thereby to recipro- 
1 30 cate the roller chain 3 in a straight line. The 
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trollBV 4 and the roller chein 3 ar coupled to 
S other in such a way that a connertmg 
m^lTa is inserted into a slot f nnned m th 

. L^rorrrrS3«s^ 

Ts red to be operated by human power by 
separitma the garage -oc^ oper^mg dev.ce 
from the door, the connecting metal 4-a is 
1 5 pXd down and separated from the roller 
' ^ Sain attachment 3-a. The door arm 10 for 
transmitting the operation of the trolley 4 is 
SmpriSd if an L-shaped door arm portion 
lO-a and a straight door arm POrtion 10-b 
50 which are coupled whh the length thereof 
Jiermined fre'ely depending on the posrt^^^^^^^ 
relation between the door and the rail. An ena 
of fhe dooTSrm 10 is connected to t^^ tro Uey 
4 and the other end thereof is connected to 
the door 6 through the door bracket 9 shown 
^ X lie door arm 10 and the trolley 4 
are connected wKh each other .n such a 

^^^^^^^^^ 

Sj^r if t^door collides with an obstruction 

""fuXT so'm^:^ion must be taken to pre- 
went the reversing of the door downward 
^ moveme;? by en-oneous obstruction detection 
in the presence of a small {em such as a 
water hose or the raising of the floor surface 
snow, ice or the like. Specifically, up to the 
40 heig^? of two inches from the floor surface it 
is necessary that the door movement be not 
reversed but stopped by detection of an ob- 
struction. In this case, the diHerence of the 
Jmount of movement between the tro ley 4 
45 and the door 6 is absorbed by the slot 4-b. 
An embodiment of the present invention 
win be described below with reference to Figs. 

^ ^^,e diagram of Fig. 6 shows a flow chart 
50 illustrating the sequence of the f undamental 
operations of the garage door. In Fig. 6, after 
power is thrown in, the garage door 6 is in 
the stationary state 303. In response to each 
operation command, the garage door b ro- 
Ri> oaats the processes including the upward 
Movement' 300, stationary state 301 down- 
ward movement 302 and stationary state 303 
in that order. Apart from these operating 
c mmands, the do r 6 pr mptly trans rs to 
BO the stationary state 301 through the state 
307 when a^ input is applied from the upper 
Lit switch 30 in r spons t the ^r.ge6^r 
6 in the upward m vement m de 300. When 
Jn input signal is applied from the lower lim . 
65 switch 31 in response to the garag do r 6 in 



downward movement 302. by contrast, tf« 
dSTe transfers to the fwed-time downward 
IremSt 304 through ^ate 309. and 
after th fixed tim «"tens the ^ti nary 
70 state 303. The reasor, for which tf« doo 
moves down for the fixed time length will be 
explained later in detail. 

Now, explanation will be made about the 
action to be taken when the movement of the 
76 gSagVSoor 6 is stopped to secure the safety 
therw)f In the case where en obstruction 
ietert on signal is applied wh'le the Sarafle 
Soor 6 is moving up, it promptiy enters the 
stationary state 301 through the state 308. In 
80 Se S^nce of an obstruction det^o" '"P"^ 
during the downward movernent of the garage 
3oor 6, on the other hand, do|^ jran^J" 
to the temporary stationary state 305 through 
the state 310, and after a fixed time length. 
85 fransfers to the state 306 one ^ot higher 
This one-foot rise is time controlled, 8° that 
after a predetermined leng* of time, the d^or 
trensfers to the stationanr state 301 • Ass"m 
ina that an input signal is applied from the 
90 upVer limit switch 30 while the door .s mov- 
ing upward by one foot as mentioned above, 
however, the input from the upper hmit 
swhch 30 is given priority, so that the door 6 
?mmediately transfers to the stationary state 

®^ ^ The reason for the downward n>ovement for 
the fixed time length described above will be 
Jxplled below. Generally. ^ ter "'son. 
the floor level under the door is liaWe to 
100 change due to the freezing o'.^'O"^": "jX- 
floor level changes arid rises from the mitia ly 
S level for the reasons mentioned above, the 
door moving down will always actuates the 
obstruction detection switoh 52 and transfers 
105 ?o the state 310, thus making it 

close the door. For this reason, according to 
this embodiment, the lower limit swrtch 31 is 
aerated before the door 6 is closed "p c'.m- 
Dletely so that the door is closed up after 
110 forther downward movement for a predeter- 
mined length of time In the 
input from the lower limit switdi 31, the 
obSruction detection input is thus 'Qnored By 
dohid so proper door operation is not affected 
1 1 5 Jy aSy Shenge in the floor level under the 
' ' SLr F^rthe? this embodiment fecilrtates ad- 
justment of the lower limit because it folly 
SSed the provisions of US Standards 
UL-325.27.1, thus remarkably improving the 
1 20 door operating efficiency. 

More specifically, adjustment is n»ade to 
actuate the lower limrt switch 31 at the height 
of 2 inches from the floor level, so that the 
door 6 is completely closed up after the 
125 downward movement 304 for the fixed length 
of time. If the obstructi n detection switch 
ToHs turned on during the Axe-time down- 
ward movem nt 304. action against the olh 
Sruction is given priorhy, so that the door 6 
1 30 rapidly transfers to the stationary stete 303. 
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In this way, the pressing f rc against an 
obStmS present within tw inches from 
the floor level is reduced. 
The processes for controlling the garage 
5 door as mentioned above will be explamed 
more in detail later with reference to the flow 

''TJoS^ SiS^m of the control section 
is shown in Rg. 7. The control secton bas _ 

10 rally comprises an input circuit 312. a logic 
moJessinS circuit 311. and an output circuit 
3^3 The Input circuit 31 2 is an interface 
Vft^^l^lnl what is generaUy called a signal 
level conversion functiion, which circuit is 

1 5 impressed with signals representing the condi- 
STthe garage door 6 from the upper 
1 mh switch 30, the lower limit switch 31, the 
obstrSon detecting switch 52 and a signal 

?or ooSating the gafage door 6 from the push 
tor "PeraBng ure a » . 33Q ^^,0 
20 button switch 1 2 or the receiver oou 
• control. These signals are processed in opti- 
mum manner according to the proce^mg 
Sep^ stored in advance, and the ^suH.ng 
output is produced. This output signal is am- 
25 Sd by the output circuit 313, thereby 
^ Subjecting the motor 1 6 to fonA,ard-reve«e 
control and the in-garage illumination lamp 
38 to on-off control. 
An embodiment representing the basic 
30 block diagram of Fig. 7 is shown in Fig. 8. 
According to the present embodiment, the 
conS.1 device 1 3 containing the receiver also 
contains all the signal processing parts primar- 
ily including the logic processing circuit 31 1^ 
35 The body 1 includes a driving section and an 
niuminating section comprised of the motor 
' STd the lamp 38 respectively, and a driver 
circuit for driving them, or more specifically, 
motor drive circuits 327, 328 compnsed of a 
40 Sfay and a transformer 314, and a lamp drive 
circuit 329 comprised of a relay. The control 
5eS 1 3 is connected to the body 1 by way 
of eight wires. The primary source voltage 
supplied by the power cord 1 1 is reduced to 
AS AC 1 4V by the transformer 314, and con- 
verted into a constant voltage to DC 10V by 
Se constant vohage circuit 315. The outputs 
of the upper limit switch 30. the lower limit 
switch 31 and the obstruction detection 
50 switch 52 are applied to the interface circuit 
317 318 and 319 including resistors and 
capacitors, the outputs of which are in turn 
applied to the logic processing arcuit 31 1 

respectively. u 
55 The output signal from the operating push 
button switch 1 2 is applied to the interface 
circuit 320 including a resistor ana a capaci- 
tor the output of which is applied to the logic 
pr<;cessing circuit 311. The ?utput of the 

60 logic processing circuit 31 1 is applied to th 
drive circuit 322 including a transirtor, 
thereby driving the drive circuit 327 including 
a relay for driving the motor 1 6 forwardhr- 
The drive circuit 322 including a transistor, in 

65 turn, is impressed with the output of the logic 



processing circuit 31 1. thereby driving th 
drive circuit 328 including a relay for re- 
versely driving the motor 16. As a drive 
circuit for turning on and off the lamp 38, the 
70 drive circuit 329 including a relay .s driven 0/ 
the logic processing circuit 31 1 through 
drive circuit 324 including a trai^istor for 
driving the relay of the drive circuit 329. 
A door indicator circuit 325 for indicating 
75 the conditions of the garage door 6 and an 
intruder preventing alarm circuit 326 which 
are included in the output circuits of the logic 
processing circuit 31 1 will be expleined in 

80 ''^S'e'push button switch 12 is a door operat- 
ing switch mounted on the case of the control 
delice 1 3, apart from which there is provided 
a radio control operating command system 
utilizing the transmission-receiving functions. 
85 This is for operating the door from a posmon 
distant from the garage and used an e^ectnc 
wave of UHF band. For operation, first, the bit 
setting section contained in the transmitter 
wTand the bit setting circuit 321 v^ithin the 
90 control device 1 3 are set appropriately. The 
da?J supplied sequentially from the transmitter 
331 include bit data thus set. The forrnat of 
the data will be explained later in detail. The 
data thus supplied are modulated and con- 
95 verted into a binary number signal at the 
reSng circuit 330 and applied to the logic 
prSessing circuit 31 1 . The receiving circuit 
used in this case mainly comprises a super- 
regeneration circuit. The date supplied are 
100 compared with the data stored in the bit 
setting circuit 321 sequentially, and only 
when all the bits are coincident, they are 
processed as an operating signal. Naturally, if 
bits are set improperty, the garage door is 
105 incapable of being operated ..^^-.1 
. In addition, there is provided an addrtional 
circuit 316 having the function to set the on 

time of the lamp 38. ^ ^ , . 

Next, the configuration of the logit p.oces=- 
1 10 ing circuit 31 1 will be explained with refer- 
ence to Fig. 9. In order to control the garaye 
door in optimum manner, the circuit di i 
comprises a program memory circuit 34U 
(which in this case is a read-only memory 
1 1 5 (ROM)) for storing programmed data on the 
processing sequence in advance, a command 
register 341 for temporarily storing a com- 
mand code read out of the program memory 
circuit 340, and a command decoder 342 tor 
1 20 decoding the command code stored in the 
command register 341 . The entire circuits are 
operated in response to a timing pujse pro- 
duced from the timing control circuit 351 for 
controlling the operation timing of the entire 
1 25 circuits and the command cod . A program 
counter 343 Is provided for designating and 
updating an address of the command code for 
the program memory circuit 340. The pro- 
oram counter 343 is connected with a sUck 
1 30 register 344 used for storing the reium ad- 
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dress in tha case of a skip such as a subrou- 

^'"FurtlS; the circuit 31 1 comprises a logic 
calculation circuit 345 for logic operation, a 
5 SndSindication register 346 *or temporar- 
Hv storing the result of the log.c calculation a 
'^ifsSr 347 such as an accumulator used or 
logic calculation, and temporary memory cir- 
cuit 349 (which employs a random acce^ 
in ««morv (RAM)) for Storing the resuh of logic 
'° op3n ota itatus Aag such as the present 
condition of the garage door (" I opera- 
tion, and "0" in stoppage). A buffer register 
348 is addressed by the logic wiculation 
1 «; circuit 345, and the main circuits are con- 
neSd by a bus line 353. The bus line 353 is 
™„ Vonnected with the input-output circurt 
350. so that the input-output condition ap- 
plied through the bus line 352 is processed 
20 by logic decision means including the "ogic 
Slculation circuit 345. the register 347 and 
the condition indication register 34B. 

The temporary memory circuit 349 which 
Diays an especially important role in Ihe 
25 above-mentioned processing in this circurt 
configuration will be described below with 
reference to Fig. 10. ^„r.^ 
As explained above, the temporary memory 
circuit 349 is used for temporary storage of 
30 the result of calculation or condition flags (n 
units of 4-brt 2-byte. The ernbod.ment under 
consideration has a map area of 22 by^es. 
These condition flags are assigried wrth three 
bytes of 0, 1 and 2. The individual flags v«ll 
35 brdefined later with reference to the attached 

flow charts. , 

The 12 bytes from 10 to 21 are used as 
timer elements. A basic timer TM, makes up 
the essence of all the timers, which timer 
40 operates at 15.625 msec in this embodiment 
Sis figure is obtained by oountmg a predet^^^^^ 
mined number of steps in view of the fact that 
the time required for the processing step for 
each program is known in advance. In other 
45 words, the embodimem under consideration 
of this invention uses no timer system which 
is comprised of external hardware. 

These condition flags and timers are up- 
dated sequentially in accordance wrth their 
50 processing steps, so that the resulting data 
and the command codes stored in the pro- 
gram memory circuit are used for logic deci- 
sion at the logic calculation circuit 345, thus 
determining an optimum program processing. 
55 Next, the sequence of operation of the 
aaraae door will be explained specifically. 

The operation sequence of the garage door 
IS already xplained with reference to Fig. 6. 
B fore r ferring to the flow charts, items to 
60 which special attention shall be paid wll be 
described in connection with the dat t De 

processed. 

1) Discrete input signal control 
This is f r discrimination whether th mput 
65 signel from the operatinrj push button switch 



or the receiver is a new signal or a continued 
signal. As one method for this discrimination, 
the timer TM« is set after the ir^put signal is 
turned ff, so that if an input signal is applied 

70 anew before the time over, it is determined as 
a continued signal, while if the next signal is 
applied after the time over, it is processed os 
a new input signal. In the case of the fignal 
applied before time over, the timer TM* is set 

75 anew after that signal is turned off. Further, 
the embodiment of the present invention un- 
der consideration has the following addrtlonal 
feetures to improve the operating efficiency 
thereof: 

80(1) When the door begins to operate, a 
condition where it is desired to stop the door 
mav occur, such as when an obstruction is 
present in the way of the door. To nieet such 
a situation, the value of 0.25 seconds is 

85 employed for the discrete timer TM« for the 
door in operation. 

(2) When restarting the door after It has 
stopped, it is necessary to provide a sufficient 
length of door stoppage time in order to 
90 reduce any great shock load which otherwise 
might be exerted on the driving section of the 
door. Our experiments confirmed that the ro- 
tational inertia of the motor complete^ disap- 
pears within about 0.1 5 seconds, and as a 
95 result the value of 0.5 seconds is employed 
for the discrete time TM* in stationary state. 
2) Number-of-starts control 
The motor used for the garage door is gener- 
ally rated for a short time, and if rt is operated 
100 continuously in repetitive fashion, the tf^ermal 
swHch 1 92 for the motor is actuated. As a 
result, unless the motor housing is cooled, the 
thermal switch 192 is not ^stored, thus ren- 
dering the garage door '"operative for about 
105 20 minutes. Such a situation is "ot ikely to 
occur under normal operating conditions but 
may be caused by mischief of i*>ldren in . 
most cases. Especially when children s mis- 
chief causes very frequent actuations of the 
110 thermal switch 192, the motor life is shor- 
tened undesirably on the one hand and a 
serious accident may occur on the other hand. 
As one method for preventing such an unfavo- 
rable situation, a number-of-starts control al- 
1 1 5 gorism as shown in Fig. 1 1 is employed in 
this embodiment. 

(1 ) The timer TM,o is set at 2 minutes after 
the door has stopped. . ... 

(2) If a restart operating command is applied 
1 20 before time over of the timer TM,o such as in 

condition I, the ED counter i.e.. the number- 
of-starts counter is stepped fonward. 

(3) In the event that a restart operating com- 
mand is applied after f'^e over o the timer 

125 TM,o such as in the condition II, the ED 
counter is kept in th sam state. 

(4) If a restart operating command fails to De 
applied wrthin six minutes foil .win9 door 
stoppage such as in the condition I I. the Ep 

1 30 counte? is cleared. The timer TM„ is used for 
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Welb counter reaches the value 1 2 

5 t\x minutes. Thus the door is rendered oper 
JaT ^ptn So~t^Xr^^^^^^^ some- 

n^istloHnrat^^^^^^^ condition of the 
10 garage door shown in Fig. 1 and compns«s 
SJS specific elements as a lamp and a door 
fndTcator circuit 325 for turning on and o« a 
light^mitting diode. An example of the light 
emitting diode turned on and off is shown in 

15 Fig. 12. , 
A) Double safety control 

In the case where the upper limit switch 30 
or the lo^r limit switch 31 for "9 „^ 
door motion range gets out of order, the door 
20 runs Tgainst the floor if going dow" or runs 
again^the upper stopper if ?0'"9 "P' 
actuating the obstrucUon switch 52. If the 
oSSn switch 52 is out of order how- 
ever the door continues to be pressed against 
25 ^' obstruction strongly until the mot°r S^^^^^^ 
ates a lock torque and turns on the thermal 
S 192 This condition is rjot desirable for 
SJwand must be prevented in f^ V^^^^-;^ 
mentioned below. In view of the fa^that the 
■sn HManee covered by the door is limited to, say 
^° llee^^r 2 7 m, the time required for cover- 
aae is naturally limited. For instance, if tt^e 
?oor runs at th'e speed of lO^/^^J^/,, 
time required T^ is 16 seconds (2.7 divided 
35 bv 10 and the resulting minutes converted 
So seconds). In the event that with the timer 
m. set after starting the operation of the 
door Se upper limit, lower limit or obstruc- 
JSn 'signaffis to be applied before tune over 
AO of the timer TMb, the condition is judged as 
fhr^rmal and the obstruction detecting pro- 
Sssing f^nStion is performed. This funrtion is 
eSe to secure safety in that the motor is 
Stopped within a predeterr^ined titne in tt^e 
45 ^se where, for instance, the door faHs to 
aerate due to a fauK of part of the dnving 
XSt or specifically, the turning fort 's not 
?ansmitted due to a beH slip which heats the 
belt and the beH is liable to be broken. 
KO 5^ Obstruction ignoring control 
^ Generally, the friction is divided into static 
and dynamic frictions, the former being 
greater than the latter. This is also the c«8e 
with the door garage. At the time of «ar^"9 
55 the operation of the garage door, for 'nstence, 
rSreat force is required, although during the 
door operation, so great a power is "ot re- 
Sed In order for the obstrurtion detection 
Switch 52 to fail to be actuated at the time of 
60 door operation start, an operation setbng 
tlhi must be made great, with the resuU that 
Se ability to detect an obstruction agam^ the 
door in operati n represents a gr at value. 
?SSntradicts the small power for obstruc- 
65 li n STection whic5» i; required for h.gh coor 



operating efficiency and safety. To overcome 
thS oroblem, this embodiment of the inven- 
tion is suST hat the obstruction d«ect.on is 
gno ed for a predetermined length of time or 
70 one second in this case after starting the dou. 
operation. This is based on the a^n^Pf^^'' 
Sfat every door remains in adequately ^aay 
operation at least for one second after start. 
R\ Upper-lower limit switch control 
75 It is normally impossible that the upper I mit 
sw tch and the lower limit switch are actuated 
IT Se same time. In abnormal cases ^ow- 
ever such a condition may occur. The con- 
xlm Sthe upper limit switch 30 may be in 
80 fus^on^losed when the lower limit swrtch 31 
S on as the door is at the lowest position or 
part of the wiring may be broken and come 
into contact with the chassis. By contrast, 
when the door is at the uppermost position 
85 and the upper limit switch 30 is on the 
contacts of the lower limit switch 31 may be 
by fusion or part of the wiring may be 
broken and in contact with the chass,s. In stdl 
another case, the wiring may be broken or tne 
90 cCSScts may be broken for both the upPer 
and lower limit switches at the same time. In 
sJch a case, the door is kept stationary n 
sDite of application of an operating input 
signal er regardless of the simuhaneous appU- 
g5 cation of the limit switch signals. 

7) Lamp-lit time control ■ cr. a 

The additional circuit 316 shown in Fig. 8 
is adapted to set the lamp4h t'"»e at two or 
six minutes. According to the embodiment of 
100 ??eTnvention under ~n»ideration the lamp « 
lit upon starting the door operation arid after 
S^e door has stopped, the timer TM,, is srt as 
predetermined, so that the lamp may be e^m- 
guished by time over of the same timer TM,,. 
105 8) Received signal control 

The signal transmitted from a radio contro^ 
transmitter is demodulated into a binary num- 
ber b7 the receiving circuit 330 and appliec. 
?o the'logic processing circuit 31 1 . h formic 
1 10 of such an input signal is shown in Fig. l J- 
For the purpose of classification in the com- 
munications field, this forrnat belongs to NRZ 
(Non return zero) the specification of which 
will be described below. 
1 15 (1) The synchronizing signal SYNC has lb 
bL The length of this synchronizing signal 
SYNC is counted, and if it is within a predet- 
ermined range, the signal « Processed as a 
synchronizing signal. First, the length «f^« 
120 synchronizing signal is taken as 1/16, ana 
thus a sampling period is determined. 
(2) The sampling is started from the tall of 
S synchronizing^ignal SYNC. Only for ttie 
start bit ST, however, the sampling length is 
1 25 sS at 1 /32. The start bit Is kept always 0 . 
I?) Aftlr sampling check f *e data of 6 
bits, it is confirmed that the stop brt SP is 
"1 " From the fall of this stop bit SP, the 
next sampling is started. By domg sojhe . 
130 sampling rror accumulation can b retairie- 
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Aft ''rOTmpletion of the checking 
•'t 1 lo"' of th fram st p brt FSP, the signal 
is processed as an operating s.9nal. 

K The main flow chart Is shown in Fig. 14. 
ThTpro^ssing steps are started after power « 
thrown in. Rrst, the RAM clear step 360 is 
Sken in order to set the temporary memoiY 
cSsis at initial condition Next, the ob- 

10 sSon processing and Pof'^f {T" J" 
tection processing 361 is checked. The ofe- 
Smction processing represents the condition 
310 in Fig. 6, and the post-lower limit detec- 
rinn orocessing represents the condition 309. 

15 Sari???hrp^ocLses.thedooris i^^^^^^ 

bv either the push button switch or the 
Sn^rnLion^eceiving While these PHDC^ses 

are not going on, the ED number of starts 
Sue iverfla'g 362 is checked, and if the flag 
90 is "1" the door is also inoperative by the 
Dush button switch or tiietransmission-re- 
5. I? the flag is "O;, the on-o« of the push 
hTinon switch (hereinafter referred to as WL 
is dhedced. When WL SW 363 is on, ti^e 
25 fS2 np\?discrete timer set 366 is taken If 
WL SW 36B is off. in contrast, the receipt 
JJereinafter be referred to as Rx) which may 
nout 364 is checked, and if It IS at 1 leveu 
ranVfer is made to the next receipt proce«ing 
30 Sp 365: Then, through the operation pro- 
Sna 367 and the timer processing 368, 
Sr5?struction processing and the post^ower 
lirnit detection processing 361 is resorted to 
again, ti»us forming one cycle. 
35 In this main flow chart, the operat^n pro- 
cess 367 will be explained below with refer- 
pnce to FiQS. 1 5 to 23. 

The main flow chart for operation process- 
ing is shown in Fig. 15. The ED value over- 
40 flag 370 is checked. As explained with refer- 
ence to Fig. 1 1 , this ED value overflag 370 is 
raisid when excessively frequent starts are 
detected during a limited time. In the case of 
flag on, tiie continued stop processing 371 is 
45 taken, so that the operating mode is in stop- 
page. When the flag is off. on the other hand, 
ti,e in-operation flag 372 is checked 

When the in-operation flag is off, it means 
stoppage so that the open door indicator 
50 drcuit 325 {hereinafter referred to as ODO for 
indicating the door condition is temporarity 
urnS off. After the step 373 of tur.ng o« 
oSi, the lower limK SW 374 is checked to 
see whether or not the door is looa ed at tiie 
55 lower limit switch. If the lower limit SW 374 
is off the ODi turn on 375 in taken, wh^e if 
374 is on. the ODi 325 is kept off- By this 
process, the stati nary condition 301 or con- 
diti n 303 shown in Fig. 1 2 is indicated. 
60 If the in-operation flag 372 is on. th 

obstruct! n ign ring peri d 376 is checked^ 
This corresp nds to the tim of »he tim TM 
in the temporary m mory circuit. Tha value o1 
Se timrTM. !I checked, and H h is not a set 
65 value, one second has not yet pessed aftei 



Aoat start so tiiat *e obstruction input is 
fgnorS Th? reason for providing the obsmic 
Son ign ring peri d 376 Is ei^le-ned above 
and wnll not be referred to again. 
70 If rtis S in the obstruction ignoring pe^ 
iod the door in steady movement is indited, 
Lnd Se obstruction detection 377 is chedced 
to determine the presence or Bbsen(^ of an 
obstruction. If an obstruction signal « app^^^^ 
75 the obstruction Processing 379 is taken after 
the obstruction flag on 378 and the reverse 

•-rtheVbS ignoring ^^^^^^^ 376 H is 
detem^ined whether tiie obs^uction flag 360 
80 is on or off. In the case of the obs^^^f " ^ 
'on the obstruction is be^ng Proc^^^nixUe 
obstruction processing st®P^379 is taken, it 
ihe obstruction flag is off. by po"^"^' "J '^^ 
determined whetiier the start input discrete 
85 timer^BI is set or reset. This corresponds to 
Te timer TM. the tempera^ -e^^^^^^^^^^^ . 
curt. The timer TM« is set at 0.28 seconds 
when the door is in operation and at 0.5 
SSnds when the door is stttionary^ That the 
90 timer TM« is reset is Indicative of the Jrt that 
no operating signal is applied, and " 'f "^ces 
Sry to continue the same door condrt^n 
?hus *e in-operation flag 382 is checked, 
and if this flag is on. the door is in operatKin, 
95 So tl^at the continued operation processing 
Zp3S3 is taken, while if the seme «ag .s 
off the continued stoppage processing step 
''wieJtTstart input discrete timer 381 is 
100 set the start input process complete "f9 
^° "checked. In otherwords. it is determined 
Shether quite a hew operating signal j;* 
sianal once processed m invoked. It tne nag 
384 is on, the same door condition is re- 
105 qSireJto be continued, and a jamp is made to 
?he Sep for checking the in-operation flag 

st?ps are taken from operation to stop 387 

In the case where the in^peration AbQ 386 
is off by^ntrast, the door is stationary and 
is required to be started. For this purpose 
Sep? are taken from the stop to operation 

^%xt the obstruction processing «ep 379 
will be'explained with «feren«i to Fig. 16. 

m procL includes the .^n'lrtio^s ^^^^^^^^^ 
309 and 310 shown in Fig. 16. • he conoi 
tion 309, however, concerns the bstrurt.on 
1 25 detected during the fixed-time downward 

""!i'it"is fiund that the operating direction 
flag MO is on as a result of checking tfie 
J«m« it means an upward movement and 
1 30 SoreT non-lorr limit stop pr cessing 
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cteo 391 is taken for stopping the door. If the 

Sed If* e bier nmit SW 392 is on. the 
209 is involved, so that there is no 
' reATrlversS; the lower limh stop 
processing step 393 is taken. 

In the rase where the lower limit SW 33^ 
« o« the reverse upward movement is re- 

the obstruction processing step 305 is re- 

15 tio™ stop timer set 396 (corresponding to the 

S TO, i-i Fia. 1 0), and c«nl.no.d «.p 

S kwlS««~;.v until it i. "L'r 

So the reverse mode on 401, the in-opera- 
30 tWopSrSrrfg direction flag 402, the rnotor 
downward movement reset/motor upward 
Sment output 403. the reverse, tirner set 
404 (corresponding to the timer TNI, m Fig. 
im and the 125 msec reference timer set 
35 405 (corresponding to the timer TM, m Fig. 

^^u!1a tfie*Speration-to-stop processing step 

387 will be explained with reference to Fig. 

40 ^ As a process for stoppage, the in-operation 
flaq off 410. the door upwerd movement 
reset 41 1, the door downward movement 
7l 2 and the non-lower limh stop processing 
steo 41 3 are taken. 

45 Now. the stop-to-operation Processing step 

388 will be explained with reference to F.g. 

55 *'Th%°n1SrEi' value over 422 is checked. If 
theED value is exceeded, the ED value over 
?ag on 423. the ED value over t-rner set 42* 
and the 30 sec reference timer l«t 425 (cor- 
resp nding t the timer TM, in Fig. 10} are 

®° '^'ir^e event that the ED value is not ex- 
ce ded. however, the ED count timer reset 
426 is tak n for the purpose of initial clear of 

65*NS.Te"lpper-«owerlimKSWon427is 



checked This is for determining a fault if both 
Se upper and lower limit switches wh.«* are 
not noramlly simultaneously operabi are on, 
Twhich caL the continued stop processing 
70 step 428 is taken thereby keeping the door 

'"tK^S sW 429 is checked. If the upper 
limit SW is on, the downward n"0«'"e'« 
output is used; if the lower limit SW is on, the 
75 upward movement output is used; and it 
neither the upper or lower limit switch is on, 
the operating direction flag 430 is used, all to 
deterS^ine a mode. The limit SVy input «gnal 
is given priority over the operating direction 
80 as a history mode. The operating direction 
flag, which is a stored in the temporary mem- 
ory circuit 349 in Fig. 9. is off in view of the 
fact that it is entirely cleared at the time of 
power throw-in. In other words, the flag is 
85 reversely indicative, i.e., the flag-off means an 
uiSard movement, and the flagjon the down- 
ward movement. In the case of flag off, 
therefore, the door downward movement re- 
set/door upward output 431 is taken, foN 
90 lowed by the operating direction flag on 43^ 
In order to indicate the downward movement 
that follows. By these processes, the door 
operating direction after power throw-in is 
fixed at upward movement. 
95 In the case where the operating direcbon 
flag 430 is on, by contrast, the door upward 
movement reset/door downward movenient 
output 433 and the operating directionflag 
off 434 are taken, thus determining that the 
100 next operating direction is up. After setting 
Jhe operating direction flag, the operauon 
start process 435 is taken. 

Next the operation start processing step 
435 will be explained with reference to Fig. 

^ ^In this process, before starting the opera- 
tion, all related flags and timers are set and 
the lamp-on signal is produced. 
Then, the GDI flicker flag on 440. the door 
1 1 0 movement start flag on 441 . the 'n-operj;^" 
flag on 442. the start input process complete 
flag on 443. the lamp off timer reset 444 
(corresponding to the timer TM„ in Fig. i V). 
the ED clear timer reset 445 (corresponding 
1 1 5 !o the timer TM„ in Fig. 10). the CD. flicker 
timer set 446 (corresponding to the timer TMe 
n Fig. 10). the lamp on 448. the obstruction 
ignoring timer set 449 (corresponding to the 
timer TM, in Fig. 10). and the 125 msec 
1 20 reference timer set 450 {conrespon*ng to *e 
timer TM, in Fig. 10) are taken in that order. 

The in^peration processmg 383 will De 
explained with reference to Figs 20 and 21. 
In this process, the states 304 and 306 
125 shown in Fig. 6 are Primarily executed. First, 
the operating direction flag 451 « checked 
and if it is on. the door downward mov ment 
res t/door upward mov ment output 452 is 
always taken. After that, the upper limit SW 
1 30 check 453 is made, and if it is on. the non- 
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lower limit stop processing 456 is taken. If 
the upper limit SW is off, the reverse mode 
454 is checked. In the case wher this "tod 
454 is on, the reverser timer 's checked at 
5 455. This timer is TMe in Fig. 10 and whenjt 
is reset, H shows one foot up as shown m the 
state 306 in Fig. 6. Therefore, the next pre 

to be taken is the lower limit stoppage. If 
the timer TM« is set, by contrast the opera- 

'^^r^eTpS -^-^^^ 

and it if is off, the door upward movement 
reset/door downward movement output 457 
is always repeated. Then, the lower limit SW 
15 458 is checked, and If it is on, the lower limit 
detection flag 459 is checked. If the same 
flag is off, by contrast, it is immediately after 
the lower limit input, so that the lower limit 
detection flag on 460 is taken while at the 
20 same time taking the motor stop delay timer 
set 461 . This corresponds to the timer TMj in 
Fig 10 Next, the door movement time moni- 
toring timer reset 462 is taken. This corre- 
sponds to the timer TMe in P<g;.l9\. . ^. 
25 In the case where the lower limit detection 
flag 459 is on, the motor stop delay timer is 
checked at 463. H it is reset, it confirms that 
the door has moved down for a predetermined 
length of time as shown in the state 304 in 
30 Fig 6, and therefore the following step to be 
taken is the lower limit stop processing 464, 
According to the embodiment of the inven- 
tion under consideration, the timer TMj is set 
at 225 msec. ^ , 

35 Next, the lower limit stop and non-lower 
limit stop processing will be explained with 
reference to Figs. 22 and 23, and the con- 
tinued stop processing with reference to Fig. 
23 

40 The start input discrete timer set 470, the 
obstruction processing/post-lower limit detec- 
tion processing flag off 471, and the start 
input process complete flag on 472 are taken. 
The stoppage in response to the operating 

45 command input is considered the same as the 
stoppage in response to the input to the upper 
or lower limit switch. 

Next, the ED count timer set 473 is taken. 
This corresponds to the timer TM,o in Fig. 10, 

50 In order to determine the lampK)n time, the 
two-minute or six-minute select signal set by 
the additional circuit 316 in Fig. 8 is checked 
at the lamp-on time 474, and also the lamp- 
off timer two minutes 475 or the lamp-off 

55 timer six minutes 476 is selected. Next the 
ODi flicker timer reset 477, the ODi flicker 
flag off 478 and the ED clear timer set 479 
are taken. This corresponds t the timer TM^i 
in Fig. 10 which is set at six minutes in this 

60 embodiment of the invention. Next, the 30- 
sec reference timer set 480 is taken. 

The n xt steps to be taken include the 
inoperation flag off 481, the d or d wnward 
movement reset/door upward movement re- 

65 set 482 and the door mov m nt time moni- 



toring timer reset 483 are ex cuted. 

Th timer processing 368 in the mam flow 
chart f Fig. 14 will be explained below with 
reference to Figs. 24 to 27. In the processing 

70 sections of this flow chart, the number of 
steps of each section are counted by itself and 
used as a timer, and each timer counter 
corresponds to a related element in Fig. 10. 
In the flow charts under consideration, marks 

75 will be attached to clarify the correspondence 

on the map. . . 

The 15.625 msec timer counter updating 
490 is taken and the time over of the timer 
TM, is checked for at the timer over 491 . One 
80 cycle of the main flow chart includes 97 
steps. When this is counted in four bits, a 
time over occurs at the 16th time, resulting in 
an overflow. One step is 10 /isec, so that one 
cycle corresponds to 1 6 X 97 steps 
85 X 1 0usec -15,52 msed. The time of 

1 5 625 msec was considered because of the 
relation with a higher order counter contents 
1 25 msec, and K is assumed that the basic 
parts already include an error of about 1%. 
90 The output of the time over 491 is produced 
at intervals of 1 5.625 msec, which output is 
processed through the motor stop delay timer 
counter updating 492 (timer TMJ and the 
125 msec reference timer counter updating 
95 493 (timers TM3 which count + 2 each), with 
the result that the overflow time of 25 msec 
at the time over 494 is assured. 

The next step, i.e., the receiving established 
timer correction 495 will be described later. 
100 In the timer correction for this step, the dis- 
crete timer is not updated. In the absence of 
the receiving established timer correction, the 
start input discrete timer counter 496 is 
checked. When the count is not zero, the 
105 timer counter updating 497 (timer TM4) is 

executed and checked at the time over 498. it 
there is a time over, the start input process 
complete flag off 499 is taken. 
The ODi flicker counter 500 is checked. 
110 When the count is not zero, the timer counter 
updating 501 (timer TM5) is executed and 
checked at time over 502. It there is any time 
over, the ODi flicker processing step 503 is 
taken. In other words, the ODi is made to 
115 flicker by the ODi flicker flag, and thus the 
conditions 300 and 302 in Rg. 12 are exe- 
cuted . 

Next, the obstruction ignoring timer counter 
is checked at 504, If it is not zero, the timer 

1 20 counter updating 505 (timer TMb) is taken 
and checked at time over 506. If there is a 
time over, the movement time monitoring 
timer processing step 507 is taken. At this 
step, the door movement start flag is mad ott 

125 and the movement time monitoring timer is 
set. 

Up to this point, the 2-sec reference timer 
count r updating 508 (timer TM7) Is xecuted 
and check d at time over 509. If there is a 
1 30 tiirio over, rt involves the passage of two 
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Next the movement time monitonng timer 
counter 510 is checked. If it Is t zero, the 
timer counter updating 51 1 (tJ'^r,™,!^ 
5 taken and checked at time over 512. If there 
is any time over, the movement time over 
processing is effected. In this case, the ob- 
struction flag on and the reverse mode off are 
involved. In other words, a time over occurs 
10 25 seconds after door start in the absence of 
an input from the upper limit switch, the 
lower limit switch or the obstruction limit 
switch. This output is equivalent to the ob- 
struction detection. 
1 5 Next the 30-sec reference timer counter 
updating 514 (timer TM J is taken and 
checked at time over 51 5. If there is any time 
over, the lapse of 30 seconds is *'»lvolved. 
The 30 sec reference timer set 516 is then 
20 taken. This is for the reason that the 30-sec 
reference timer TMg is base on the timer TM,, 
and overflow is required at the count 15. The 
counter for the timer TMa is set at 1 . 
The ED count timer counter 51/ is 
25 checked. If it is not zero, the timer counter 
updating 518 (timer TM,o) "S taken. 

Next, the ED clear timer counter updating 
519 (timer TM,,) is taken and checked at the 

time over 520. 

30 If there is a time over, the ED clear process- 
- ing is effected at 521 . In this process, the ED 
counter is cleared and the ED value over flag 
is tumed off, attaining the condition equiva- 
lent to the state III in Fig. 11. 
35 Next, the lamp-off timer counter updating 
522 (timer TM,2) is executed and checked for 
time over at 523. If there is any time over, 
the lamp off processing step 524 is taken. 
Prior to explaining the receiving process 
40 365 in the main flow chart of Fig. 14, the 
transmission-receiving system will be de- 
scribed again. 

An example of the circuit for the transmitter 
331 wilt be explained with reference to Fig. 
45 28 Inverters 530, 531, resistors R,, and a 
capacitor C, make up an oscillator circuit, the 
output of which is applied through an inverter 
532 to a counter 543. The three lowest-order 
bits of the counter 543 are applied to the 
50 decoders 545, 546 and 547, while the three 
highest-order bits are applied to the decoder 
544. The outputs Q, to Qj obtained by decod- 
ing the highest three bits are equivalent to 
eight times the least bit OA of the counter 
55 543. Thus the outputs Q, to of the deco- 
der 544 make up 40 bhs. The outputs Q, and 
Qj are applied to a 3-input NAND 552, 
thereby making up a synchronizing signal of 
16 bits. At utput Qj, the decoder 545 IS 
60 selected through the inv rter 533, so that the 
three lowest bits of the counter 543 are 
decoded and the output of the decoder 545 is 
applied to an inverter 537 of open drain type 
(corresponding to six invert rs). Thus the 
65 same output sequ ntially scans the bit switch 



548 with six contacts pr viding a bh setting 
part, and the on-off data is applied to the 3- 
input NAND 552 through the inverter 536. In 
similar fashion, by way of the utput a» f th 
70 decoder 544, the decoder 546 is selected 
through the inverter 534, and the output of 
the decoder 546 scans the bit switch 549 
(with six contacts) through the inverter 539 of 
open drain type (corresponding to six inver- 
75 ters). Also, by way of the output Qg of the 
decoder 544, the decoder 547 is selected 
through tiie inverter 535, and the output of 
the decoder 547 is applied to the inverter 
541 (with three inverters) of open drain type, 
80 thus sequentially scanning the bit switch 550 
with three contacts. The inverters 538 and 
540 of open drain type correspond to the stop 
bit SP, while the inverter 542 with three 
inverters 3 of open drain type corresponds to 
85 one frame of stop bits FSP. 

By this operation, the RF oscillator 551 
making up a UHF oscillator section is sub- 
jected to on-off control by the three-input 
NAND 552, thus producing an electric wave 
90 output of the transmitter 331 as shown in 
Fig 1 3 

The data thus transmitted is received by the 
receiving circuit 330 including a super re- 
generation circuit, and then applied to the 
95 logic processing circuit 31 1 including a bit 
setting circuit 321 . 

An embodiment qf the bit setting circuit 
321 is shown in Fig. 29. This circuit com- 
prises bit switches 560, 561, 562, and di- 
100 odes Dit to Di,o and sequentially controls the 
10-brt outputs of the logic processing circuits 
Roo to R,o to R,3 and Doi to D^, so that only 
one bit is kept at "1" while the other nine 
bits are made "0" (in high impedance condi- 
105 tion in spite of open drain type), with the 
result that the on-off data of the bit swhches 
is collected by way of input ports li and Ij. 

Fig. 30 shows a set pattern for collection of 
the bit switch data. The frame No. con^e- 
110 spends to the data, the data D, to D, corre- 
sponding to frame No, 0, the data Dg to 0,0 
to frame No. 1 , the data D„ to D,5 to frame 
No. 2, and the frame stop bh to frame No. 3. 
Also, as a bit counter, an even number is 
1 1 5 assigned to each bit between start bit SP and 
stop bit SP. The output pattern and the input 
port for collection of the bit switch data are 
else shown. 

Next, the receiving process will be ex- 
120 plained below with reference to Figs, 31 to 
37. First, explanation will be made with refer- 
ence to Fig. 31. . 

The obstruction limit SW check 570 is for 
checking the limit SW of an obstruction and 
125 the operating directi n while the door is in 
operation. When the door is not in operation, 
th number f processing steps is rendered 
coincident, as the detail thereof is shown in 
Fig. 37. If an obstruction is found by tiiis 
130 process or the c perating direiJtion l-mit SW is 
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on, the status flag (located wHhin the condi- 
tion indication r gister f Fig. 9) is set. 

The next step IS th . 
stmction limit SW input 571 which is effected 
5 by checking the above-mentioned status flag. 
If the status flag is on, a jump is made to 
GFC1 . When the status flag is off, on the 
other hand, the sync signal counter updating 
572 is taken. The sync signal counter is 
10 provided by eight bhs as shown in Fig. 10 
within the temporary memory circuit 349 
shown in Fig. 9. It is determined whether or 
not the value of the above-mentioned counter 
is maintained for longer than a predetermined 
1 5 length of time. In other words, the maximum 
value of the waveform applied as an original 
sync signal Is set. And if the counter value is 
larger than that maximum valuer, an abnormal- 
ity is judged and a jump is made to GFC1 . 
20 If the result of the step sync signal counter 
2 upper limits 573 is "No" the step ' the 
received data is 0" is taken at 574, thus 
determining whether or not the data is zero, 
i e., whether or not the sync signal is ended, 
25 U the data is not zero, the proce^es are 
returned to the obstruction limit SW check 
570 The loop L, shown in the drawing is 
repeated till the received data becomes zero. 
If the data is zero at the step 574 ' received 
30 data « 0", the sync signal counter 2 lower 
limit 575 is checked. In other words, the 
maximum value of the waveform applied as 
an original sync signal is set, and if the count 
is lower than that, an abnormal condition is 
35 judged and a jump is made to GFCl . 

If the result of the sync signal counter 2 
lower limit value 575 is "Yes", the DiPSW 
red output pattern initial value set 576 and 
the frame No. initial value set 577 are taken 
40 as shown in Fig. 30, 

Next, the flow chart of Fig. 32 will be 

explained. .... i 

The sampling timing counter initial value 
set 578 is taken. In this process, with the 
45 next bit counter initial value set 579 set, the 
length of time required for processing the 
sync signal counter 2 lower limit 575, the 
DiPSW read output pattern initial value set 
576 and the frame No. initial value set 577 in 

50 Fig. 31 is corrected as an error before the 
sampling start. . . , 

The bostruction limit SW check 580 checks 
the obstruction of the operating direction limit 
switch when the door is in operation. When 

55 the door is not in operation, the number of 
processing steps is made coincident with each 
other, as the detail thereof is shown in Fig. 
37. In this process, in the presence of an 
obstruction or when the operating direction 

60 limit SW is on, th status flag (located in the 
condition indication register of Fig. 9) is set. 

The next process of checking the bstruc- 
tion limit SW input 581 is performed by 
checking the above-mentioned status flag. 

65 When the status flag is on, a jump is made to 



GFCl 

Next, the start bit sampling 582 is checked. 
As menti ned above, the sampling p nod is 
1/32 f r the start bit, and 1/16 for the 
70 others. If the answer is "Yes" in this step, the 
sampling counter updating 583 updates by 
+ 2 to 1 /32, while the sampling counter 
584 updates by + 1 . . j 

The sampling time over 585 is checked, 
75 and if the time is not yet over, the obstruction 
limit SW check 580 is returned to. The loop 
Lj shown In the drawing is repeated until a 
sampling time over. 
The number of processing steps of the loop 
80 La in Fig. 31 is rendered the same as the 
number of processing steps of the loop of 
Fig 32. If the answer at the sampling time 
over 585 is "Yes", the sampling error correc- 
tion 586 is taken. 
85 The number of processing steps at the 
loop is 32. Therefore, 32 processing steps per 
loop multiplied by 1 / 1 6 equals two process- 
ing steps per loop. Thus the velue of the 
lower digits of the sync counter is counted as 
90 two processing steps for each count, thus 
correcting the error. 

Next, the flow chart of Fig. 33 will be 
explained. The received data is collected into 
the earner at 578. This carrier is included in 
95 the condition indication register 346 shown in 
Fig, 9. Next, it is determined at the frame No. 
3 579 whether or not the frame No. 3 is 
involved, i.e., whether or not the frame stop 
bh FSP is involved. If it is involved, a jump is 
100 made to GFC3. If the answer is "No", on the 
other hand, the next step is taken to check 
the start bit 580. Whether or not it is a start 
bit is judged with reference to the bit count. If 
the bit count is zero, a jump is made to ^^^4. 
105 If the bit count is not zero, by contrast, the 
next step is taken thereby to check the stop 
bit 581 . Whether or not a stop bit is involved 
is determined from the bit count. If the bit 
count is 14, a jump is made to GFC5. 
110 If it is not a stop bit, on the other hand, tne 
DiPSW output Do, and Dq^ reset 582 and the 
DiPSW read output pattern load 583 are 
taken. This is followed by the checking of the 
frame No. 1 584. If the frame No. is not 1, 
1 1 6 the DiPSW output 0 to 3 output 585 is taken. 
Then the output pattern 586 is checked, and 
if it is zero, the DiPSW output Do, output 587 
is taken; while if the above-mentioned output 
pattern is zero, on the other hand, the DiPSW 
1 20 output Do, reset 588 is taken. As will be seen 
from the output pattern, Roo to Ro3 af® a ^^it 
latch, while Do, is a 1-bit latch. Because of 
this configuration, the above-mentioned 
method for setting the output pattern is used. 
1 25 This is also the case with th DiPSW output 4 
to 7 output 589, the checking of the output 
pattern 590, the DiPSW output Do, output 

591 and the reset of the DiPSW output Doj at 

592 for frame No. 1. 

1 30 Next, the flow chart of Fin- 34 will be 
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explained. After it is determined that a stop 
bit input is involved by the checking of the 
St p bit 581 in Fig. 33, th stop bit normal 
593 checks to see that the particular signal is 

5 a stop bit, i.e., "1". If a "0" input is 
involved, it is not a stop bit. This is not a 
normal condition and therefore subsequent 
sampling steps are not taken, but a jump is 
madetoGFCI. 

1 0 If the checking of the stop bit normal 593 
shows that a normal stop bit is involved, the 
next step is taken. The checking of the re- 
ceived data 594, the obstruction limit SW 
check 595 end the obstruction limit SW input 

15 check 596 are repeated. In the meantime, 
after confirming at the received data 594 that 
the received data is "0", this loop is left and 
transferred to the next sampling counter initial 
value set 598. After that, a jump is made to 

20 GFC10. In this process, the level check is 
effected at the received data 594. In view of 
the fact that a new sampling is started from 
the fall point of the particular signal, the error 
up to that point of sampling is eliminated. 

25 If the output pattern is not "0" as a result 
of the checking at the '/output pattern = 0" at 
607, the processing in the same frame is 
being conducted, and the output pattern up* 
dating (double) 610 is taken. 

30 The next step is the sampling counter initial 
value set 610, followed by the bit counter 
updating ( + 2) at 61 1 . A jump is made to 
GFC9 shown in Fig. 32. 
In Fig. 35, a jump is made to GFC8 in 

35 response to a data coincidence. This requires 
an average processing time of 80 msec in the 
receiving process flow chart (because one bit 
requires 2 msec and one frame 40 bits). 
As a result the receiving process 365 in 

40 Fig, 1 4 greatly affects the timer processing 
368. To prevent this inconvenience, accord- 
ing to the embodiment under consideration, 
the 1 5.625 msec timer at the timer process- 
ing 368 is called five times at the timer 

45 counter correction 612. By approximate pro- 
cessing, the main timer is thus corrected. 

Next, the start input discrete timer set 613 
is taken, followed by the receiving process 
counter zero clear/receiving i/0 port reset 

50 614. 

After it is decided that a start bit input is 
involved at the start bit 580 in Fig. 33, the 
start bit normal 697 checks to see that the 
particular signal is a start bit, i.e. "0". If it is 

55 a "1" signal, by contrast, it is not a start bit, 
and therefore a normal receiving condition is 
not involved, so that subsequent sampling 
processes are eliminated. Instead, a jump is 
made to GFC1. 

60 If the checking at th start bit normal 597 
shows a normal start bK, the next step, i.e.. 
the sampling counter initial valu set 598 is 
tak n. 

The process shown in Fig. 35 is made in 
65 the case where it is det rmined that the frame 



No. 3 is invoh/ed by the Checking of the 
frame No. 3 579 in Fig. 33. 

Whether or not a stop bit is Invoh/ed is 
determined by a bit counter at the stop bit 
70 599. If the bit count is 8, 10 or 12, the 
"received data 0" is taken at 600. 

If the bit count is any one of the above- 
mentioned values, the receh/ed data must be 
"1", -in which case a jump to GFC7 shows a 
75 normal condition. If the received data is "0", 
by contrast, the receiving condition is abnor- 
mal and a jump is made to GFC1 . 

Also, if the checking of the stop bit 599 
shows that the count is 14, the "received 
80 data - 0" 601 is checked. When the bit 
count is 1 4 es shown above, the received 
data is required to be "0", and the jump to 
GFC8 is normal. If the received data is "1", 
on the other hand, the receiving condition is 
85 abnormal and a jump is made to GFC1 . 
Fig. 36 shows a continuation of the pro- 
cesses from Fig. 33. By checking the "frame 
No. = 2" at 602, the input port of the DiPSW 
set is discriminated. If frame No. « 2 as 
90 shown in Fig. 30, the input port is l^ corre- 
sponding to DiPSW inputs 1 1 to 16. Thus the 
DiPSW inputs 1 1 to 1 5 are checked at 605, 
and if it is "1", the "received data = 1" at 
604 is checked, if the signal is "0", by 
95 contrast, the "receiving data » 0" at 606 is 
checked. If coincidence is attained as a result 
of checking, the "output pattern « 0" at 607 
is checked. In the case of failure to coincide, 
on the other hand, the receiving process coun- 
1 00 ter zero dear/receiving process i/0 port reset 
614 is taken. 

If the frame No. is not 2 in this case, the 
input port is I, which corresponds to the 
DiPSW inputs 1 to 10. Thus, the DiPSW 
1 05 inputs 1 to 1 0 are checked at 604, and if it is 
"0", the "received data = 0" at 606 is 
checked. If coincidence is attained, the "out- 
put pattern » 0" at 607 is checked. In the 
case of coincidence failure, by contrast, the 
110 receiving process counter zero clear/receiving 
process t/0 port reset 614 is taken. 

The next step to be taken is the checking of 
the "output pattern = 0" at 607. If the out- 
put pattern is "0", it means that the checking 
1 1 5 of the data 5 bits is completed, and it is 

necessary to set a new data collection pattern 
for the next frame. 

For this purpose, the output pattern initial 
value set 608 is taken, and a "1" is set as an 
120 output pattern. Also, the frame No. updating 
( + 1) 607 is taken. The next step to be taken 
is the sampling count initial value set 610, 
followed by the bit counter updating ( + 2) at 
611. Then a jump is made to the position of 
125 GFC9 shown in Fig. 32. 

The diagram of Fig. 37 shows the manner 
in which the obstruction limit SW is checked. 
First, the in-operation flag 61 5 is checked. 
Specifically, while the door is in operation, th 
1 30 obstruction SW 61 6 is hecked. If the cb- 
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stniction SW is on, the status flag set 620 is 
taken. In the case wherp the obstruction SW 
is off, on the other hand, the operating direc- 
tion limit SW is checked at 61 7 H rt is on 
5 the status flag set 620 is taken. When it s 
off, on the other hand, the status reset 618 is 

^^'['"thB event that the in-operation flag 615 
is off i e.. the door is stationary, coincidence 
10 whh the number of steps required for opera- 
tion is required. Otherwise, the timer must be 
changed in function between stoppage and 
operation of the door. Thus the step number 
coincidence 619 is taken. 
1 5 An application of the apparatus of the pre- 
sent invention will be described below. Ao- 
cordinq to the foregoing embodiment, tor tne 
purpose of time control, part of the temporary 
memory circuit is used as timing means for 
20 timing operation for each predetermined step. 
This construction is low in cost but not very 
high in timing accuracy. One method for 
improving the timing accuracy is to use 
means for counting the Yime alone. Specifi- 
25 cally, a timing circuit is used which is started 
by the program memory circuit and in which a 
specific value is settable. Apart from this, a 
circuit for generating a timing pulse at predet- 
ermined intervals of time may be connected to 
30 the input-output circuit, so that each timing 
pulse input is processed prior to the program 
in execution. 

By doing so, the timing is processed by 
counting the timing pulses or by use of an 
35 input signal of a specific length of timing. 
This method is generally called an interruption 
control. 

In the aforementioned embodiment, an 
example of basic mode transfer of the door 
40 operating device includes a cycle of upward 
movement stop, downward movement and 
stop. As another application of the apparatus 
of the invention, however, the example of 
basic mode transfer as described below may 
45 of course be utilized. ^ • 

In response to each operatmg mput signal, 
the operation and stop are repeated, and if 
the door operating device reaches the upper 
or lower limit position, it is stopped. In re- 
50 sponse to the next operating input signal, the 
operating direction is reversed, so that the 
door is moved in accordance with the com- 
mand of the operating direction. 
In other words, the upward movement and 
55 stop are repeated and also, the downward 
movement and stop are repeated. 

In the aforementioned embodiment, the op- 
erating input signal is not abl t directly 
designate th direction of d or movement. An 
60 upward movement command swrtch and a 
downward movement command switch may 
be added to the additional circuit, wher by in 
response to an input signal to either switch, 
the door is mov d in th direction designated 
65 by that switch. This is easily realized nly by 



adding the above-mentioned process to the 
processing program. 

Even according to the embodiment under 
consideration, it is possible to directly desig- 
70 nate the direction of door movement. This is 
by inserting a switch in parallel to the lower 
limit switch and the upper limit switch m the 
circuit to which the outputs from the upper 
and lower limh switches are applied. In this 
75 case, if the upper limit switch is on, the 
downward movement command is issued, 
while if the lower limit switch is on, the 
upward movement command is issued, as 
easily understood. 
80 In the above-described embodiment, the 
conditions change after detection of an ob- 
struction in such a manner that the door 
moving up stops while the door moving down 
moves up for a predetermined length of time 
85 after stoppage for a predetermined period of 
time. After detection of an obstruction, the 
process includes a control according to the 
condition of the door in operation. Specif i- 
cally the door is reversed in operation, or the 
90 stoppage thereof is eliminated for a predeter- 
mined length of time, or the door is moved up 
not for a predetermined length of time but up 
to the upper limit point, thus widening the 
freedom of the condition change processing 

95 control. ». . j - ♦u^ 

As another alternative method, dunng the 
process after detection of an obstruction, no 
new operating input signal is accepted, while 
only after completion of the above-mentioned 
100 process, a new operating input signal is ac- 
cepted. . . 

Still another alternative method is such that 
regardless of the process being conducted 
after detection of an obstruction, a new oper- 

105 ating input may be accepted. 

In the above-mentioned embodiment, me 
operation time of the door operating device .is 
controlled in such a manner that unless a 
detection signal of the door operating device 

1 10 is not applied within the operating time, it is 
judged as abnormal. Due to this operation 
time control, it is sufficient to provide a condi- 
tion different from the door in operation. Thus 
the processes as mentioned below may be 

1 1 5 taken. ^ . • ^ ^^^a 

1 The door operating device is stopped. 
2, The door operating device is reversed. 

3 If the door operating device is in open- 
ing operation, it is stopped; while if it is in 

1 20 closing operation, h is reversed to opening 
operation for a predetermined length of time. 

4 If the door operating device is in open- 
ing perati n, it is stopped; while if it is in 
closing operation, it is reversed to opening 

1 25 operation. ^ . , 

In the case 2, 3 or 4 above where the door 
operation is reversed in direction, it may be 
stopped for a certain period of time. 
Still another conceivable method is such 
1 30 that a new operating input signal is not ao- 
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before the above-mentioned process is 

15 proving the system performance of the door 
''TviSth'Tb'runderstood that the manner 

90 make UP a processing prograrn for the floor 
• cSr^iiLVe^^ce. thereby making possible a 
CSre^control apparatus Provded wrth an 
aSdWonai function only by changing the 
Stored data. 

25 

^^*'^A door operation control system com- 

Snd position for applying a signal to the 

t*!!frn the second position for controlling 
40 S:St S tanTtS'aSivatethe drive means 
to drive the door in a direction from the 

S,S^art S^he%bsence of an electrical signal 
45 from the limit detector means. 

2 A system according to Claim 1 . 
wherein the timing means includes means to 
SSo"the control means to deactivate the 
dS means and then to activate the dnve 

50 means to drive the member in a d.rertion 
from the second position toward the first 
Son subsequent to the expiration of said 
predetermined period of time. 

3 A system according to Claim 1 or 2, 
55 including means for manually Jating 

aeneration of an input signal, the control 
K being responsive to the input s^nal 
from the manual input signal generation 
meTns to effect alternat activation end deac- 

60 Son of "aid driv means, and said timing 
m ans c ntrolling the contr I means to acti- 
I^t iuJdriJe means to driv the door in a 
SecSn from the sec nd position toward the 
SSon subsequent to the expiration J 

6S S Predetermined period of time in the ab- 



sence of an electrical signal from the limit 
iSSxor means or the manual input signal 

^^r™A sislem according to Claim 3. 
70 wherein thTcontrol means includes means for 
'° the input signal from ma^^^^^ 

input signal generation ^""^'^^0^? 
■no of the door in a direction from the seconc 
Dositten toward the first position sub^quent 
75 to the expiration of the predetermined period 

b"" A system according to Claim 3 or 4 
control means has been responsive. 

95 mined period of time in the absen?^ o^. 
SSl signal and an electncal signal from 
the obstruction detection means. 

7 A system according to o"® „ 
Claims 1 to 5. including further limit detection 
1 00 Seans resjonsh/e to the arrival of the door at 
tTe fet position for applying a signal to the 
Sitrol .^eans to effect deactwajon o the 
drive means, the timing means 'ncluding 
means for controlling the control means to 

A'SltratoXJ' c.aim 7 inclu.- 
110 ing obSr^S^detection means^r deteeung 
irrterception of the door by an obstruction 
ESS said first and second positions, the 
SJJJ means being deactivated i" respond to 
Sie obstruction detection means while the 
, 1 5 ?oo? mive^ in a direction from the second 
position to the first position. 

9 A system according to any one of the 
oreceding daims, wherein the control means 
inSs means for stopping the movement of 
1 20 Se door when the door has been moved by a 
^ ^ predetermined distance from a Posj'"" 

which the direction of movement oHhe m«m 
bar if reversed from a direction toward the 
sewnd Josition to a direction toward the first 

' 25 P system according to any one of the 

preceding claims, wherein the control means 
SSTdes means for stopping *e movement of 
he door when the door has been rn ved 
1 30 during a pr determined time from a time at 



GB2122382A 15 



15 



which the direction of movement of the door 
is reversed from 8 direction t ward the second 
position to a direction toward th first posi- 
tion. 



5 HA door operation control system com- 
prising drive means arrange to drive a door 
betwrron upper and lower positions; control 
means arranged to selectively connect the 
drive means to a source of electrical power to 
10 effect operation thereof; manual input means 
for iSting the generation of a manual input 
signal to control the control means; upper 
position detector means responsive to the arri- 
val of the door at the upper position for 
15 generating an upper position signal; lower 
position detector moans responsive to the arri- 
val of the door at the lower position for 
generating a lower position signal; obstruction 
detection means for detecting interception of 
20 the door by an obstruction between the upper 
and lower positions to generate an obstruction 
signal; timing means responsive to the start of 
operation of the drive means for generating a 
timing signal after a P^dotermined per^id of 
25 time subsequent to the start in the absence of 
the manual input signal, the lower position 
signal, the upper position signal and the ob- 
struction signal; wherein the control means 
controls the drive means such that; 
30 (a) the door is movable in a direction from 
the lower position toward the upper position 
when the generation of one of the obstruction 
signal and timing signal occurs during opera- 
tion to move the door in a direction from the 
35 upper position toward the lower position; and 
(b) the operation to move the door is stop- 
ped when the generation of one of the ob- 
struction signal and timing signal occurs dur- 
ing operation to move the door in a direction 
40 from the lower position toward the upper 

position.^ door operation control apparatus 
comprising a door, a door operating device 
having a driving device for driving said door, 
45 a program memory circuit for storing door 
control data as a program in the form of a 
combination of command codes, a program^ 
counter for designating and updating the ad- 
dresses of the command codes in said pro- 
50 gram memory circuit, a command register for 
temporarily storing the command codes read 
out of said program memory circuit, a com- 
mand decoder for decoding the command 
code data stored in said command register, an 
55 operational processing circuit for performing 
calculations according to said command 
c des, a memory circuit for temporarily stor- 
ing the history and the direction of movement 
of said door operating device controlled by the 
60 output of said operational processing circuit, 
an input-output circuit connected to said com- 
mand decoder and arranged to receive a de- 
tection signal from a detect r f r detecting 
various conditions of said d or perating de- 
65 vice and a d or operation c mmand signal. 



said input-output circuit controlling said door 
Operating device, and a timing control circuit 
for controlling the timing of the control circuit 
as a whole, wherein command codes are 

70 sequentially read from said program memory 
drcuH so that the detected condrtions of the 
door operating device and the conditions of 
the program being executed are logically 
judged, thereby sequentially controlling said 

75 door operating device. 

1 3. A control apparatus according to 
Claim 1 2, wherein said data on the history 
and the direction of movement stored in said 
temporary memor/ circuit are updated in re- 

80 sponse to each input of the door operating 
signal, the door in operation being stopped in 
response to the door operating input signal, 
the door in stationary state being urged in the 
direction reverse to the immediately preceding 

85 direction in response to said door operation 

signal. ,. . 

14. A control apparatus according to 
Claim 1 2 or 1 3, wherein after power is 
switched on all the data stored in said tempo- 

90 rary memory circuit are restored to initial 
conditions, thus stopping said door operating 
device, and the history and the direction of 
movement stored in said temporary memory 
circuit is updated in such a manner as to 

95 move the door upward in response to the next 
operating input signal. 

15. A control apparatus according to 
Claim 12, 13 or 14, wherein the history of 
said temporary memory circuit is updated in 

100 such a manner as to stop the door in response 
to a input signal to a limit switch located in 
the way of the door moving in the direction 
associated with the detection signal produced 
from said condition detector. 

1 05 1 6. A control apparatus according to 
Claim 1 2, wherein the history and the direc- 
tion of movement stored in said temporar/ . 
memory circuit are updated in such a manner 
that if an input signal is applied to an upper 

110 limh position switch making up a detection 
signal of said condition detector dunng the 
stationary state of said door in the presence of 
a door operating signal, said input signal is 
processed prior to the data on the diraction of 

1 1 5 movement stored in said temporary memory 
circuit, thus causing the door to move as the 

next step. .. ^ 

17 A control apparatus according to 
Claim 1 2, wherein the history and the direc- 

1 20 tion of movement stored in said temporary 
memory circuit are updated in such a manner 
that if an input signal is applied to a lower 
limit p sition switch making up a detection 
signal of said condition detector in the pres- 

125 enc of a d or perating input signal dunng 
the stationary state of the door, said input 
signal is processed prior to the data on the 
dir ction stored in said temporary memory 
circuit, thus causing the do r to mov up as 

1 30 the next step. 
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18 A control apparatus according to 
Oaim 12, wherein if a door operating input 
signal is applied during the stationary state of 
the d or, said door op rating devic is kept in 

5 stationary state in response to simultaneous 
application of input signals to an upper liniit 
switch and a lower limit switch, which make 
up detection signals of said condition detector 
for detecting said door operating device. 

10 19. A control apparatus according to 
Claim 1 2, further comprising timing means 
controlled by the output from .^aid operational 
processing circuit used for timing control ot 
said door operating device, said timing means 

1 5 being set at a timing value and actuated after 
actuation of said door operating device, it 
being considered abnormal if a condition de- 
tection signal fails to be applied for said door 
operating device until said timing value 

20 reaches said set value. 

20. A control apparatus according to 
Claim 1 9, wherein said timing means is set at 
a timing value and actuated after actuation of 
said door operating device, the direction of 

25 movement of said door being reversed if a 
condition detection signal for said door operat- 
ing device fails to be applied before said 
timing value reaches said set value. 

21 . A control apparatus according to 

30 Claim 19, wherein said timing means is set at 
a timing value and actuated after actuation of 
said door operating device, said door being 
stopped for a predetermined length of time 
and then reversed in direction if a condition 

35 detection signal for said door operating device 
fails to be applied before said timing value 
reaches said set value. 

22. A control apparatus according to 
Claim 1 9, wherein said timing means is set at 

40 a timing value and actuated after actuation of 
said door operating device, said door being 
stopped if in opening operation, said door 
being opened if in closing operation, in the 
event that a condition detection signal for said 

45 door operating device fails to be applied be- 
fore said timing value reaches said set timing 
value. 

23. A control apparatus according to 
Claim 1 9, wherein said timing means Is set a 

50 timing value and actuated after actuation of 
said door operating device, said door being 
stopped if in opening operation, said door 
being opened after stoppage for a predeter- 
mined length of time if in closing operation, in 

55 the event that a condition detection signal for 
said door operating device fails to be applied 
before said timing value reaches said set 
value. 

24. A control apparatus according to 

60 Claim 19. wherein said timing means is set at 
a timing value and actual d aft r actuation of 
said door operating device, said door being 
stopped if in opening operation, said do r 
being opened for a predetermined length of 

65 time if in closing peration, in the even that a 
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condition detection signal for said door operat- 
ing device fails to be applied befor said 
timing value reaches said set valu . 
25. A control apparatus according t 
70 Claim 19, wherein said timing means is set at 
a timing value and actuated after actuation of 
said door operating device, said door, if in 
opening operation, being stopped, said door, 
if in closing operation, being opened for a 
75 predetermined length of time after stoppage 
for a predetermined length of time, in the 
event that a condition signal for said door 
operating device fails to be applied before 
said timing value reaches said set value. 
80 26. A control apparatus according to 
Claim 1 9, wherein said timing means is set at 
a timing value and actuated after actuation of 
said door operating device, said door being 
stopped in the event that a condition detec- 
85 tion signal for said door operating device fails 
to be applied before said timing value reaches 
said set value. 

27. A conuol apparatus according to 
Claim 1 2, further comprising a radio receiver, 
90 said input-output circuit further including in- 
put means impressed with a code signal of a 
code setting means for setting a code specific 
to a door operating device and a signal re- 
ceived from said radio receh/er, the received 
95 signal from said radio receiver being read, a 
logic decision being made on the basis of said 
received signal and the code signal from said 
code setting means, thereby producing a con- 
trol command to said door operating device. 
1 00 28. A control apparatus according to 
Claim 27, wherein said received signal has a 
specific pattern data of a predetermined 
length at the final part thereof, said door 
operation remote control further comprising 
105 means for confirming that said specific pattern 
data coincides with the data stored in said 
temporary memory circuit, and means for 
logic decision on the basis of said received 
signal and said code signal, thereby producing 
110a control command to said door operating 
device. 

29. A oonuol apparatus according to 
Claim 27, further comprising counter means 
controlled by the output of said operational 

1 1 5 processing circuit, a logic decision being 
made on said specific signal pattern making 
up part of said received signal, said counter 
means counting the length of said signal 
pattern, the resulting count being used to 

1 20 calculate the sampling period of the received 
data following said specific signal pattern in 
said received signal, said received data being 
read at each of said sampling period, a logic 
decision being made on the basis of said 

125 r ceived data and said code signal from said 
code setting means, thereby producing a con- 
trol command to said door operating device. 

30. A control apparatus according to 
Claim 29, wherein said received data is r ad 

1 30 only in th case where the count of said 



17 



GB2122382A 



17 



counter means is included in a predetermined 

count range. 

31. A control apparatus according to 
Claim 29, wherein said received data has a 

5 specific pattern signal at intervals of predeter- 
mined length, the sampling penod of said 
data being corrected on the basis of said 
specific pattern signal. 

32. A control apparatus according to 
10 Claim 20, wherein the number of steps for 

reading out the command codes from said 
program memory circuit for counting the 
length of said specific signal pattern is ren- 
dared to coincide with the number of steps for 
1 5 reading out the command codes from said 
program memory circuit for sampling the data 
following said specific signal pattern. 

33. A control apparatus according to 
Claim 27, further comprising timing means 

20 controlled by the output of said operational 
processing circuit for timing control of said 
door operating device, a logic decision being 
made on the basis of the received signal from 
said radio receiver and the code signal from 

25 said code setting means, said timing means 
correcting the received signal processing time 
required to produce a control command to 
said door operating device, thereby optimizing 
the timing control of said door operating de- 

30 vice. ^ , 

34. A door operation remote control appa- 
ratus substantially as hereinbefore described 
with reference to, and as illustrated in, the 
accompanying drawings. 

35 

AMENDED CLAIMS 

1 . A door operation control system com- 
prising drive means arranged to drive a door 
between first and second positions; control 

40 means arranged to selectively connect the 
drive means to a source of electrical power to 
effect operation thereof; limit detector means 
responsive to the amval of the door at the 
second position for applying a signal to the 

45 control means to effect, deactivation of the 
drive means; and timing means responsive to 
the start of operation of the drive means to 
move the door in a direction from the first 
position to the second position and for con- 

50 trolling the control means to activate the drive 
means to drive the door in a direction from 
the second position toward the first position 
after a predetermined period of time subse- 
quent to the start in the absence of an electri- 

55 cal signal from the limit detector means 
caused by the absence of drive to the limit 
detector means or by defective limit detector 
means. 

2. A system according to Claim 1 , 

60 wherein the timing means includes means to 
control th control means to deactivate th 
drive means and then to activate the drive 
means to drive th memb r in a direction 
from the second position toward th first 

65 position subsequent to the expiration of said 



predetermined period f time. 

3. A system according t Claim 1 or 2, 
including means for manually initiating the 
generation of an input signal, the control 

70 means being responsive to the input signal 
from the manual Input signal generation 
means to effect atternate activation and deac- 
tivation of said drive means, and said timing 
means controlling the control means to acti- 

75 vate said drive means to drive the door in a 
direction from the second position toward the 
first position subsequent to the expiration of 
said predetermined period of time in the ab- 
sence of an electrical signal from the limit 

80 detector means or the manual input signal 
generation means. 

4. A system according to Claim 3, 
wherein the control means includes means for 
ignoring the input signal from the manual 

85 input signal generation means during the drh^- 
ing of the door in a direction from the second 
position toward the first position subsequent 
to the expiration of the predetermined period 
of time. 

90 5. A system according to Claim 3 or 4, 
wherein the control means is responsive to a 
leading edge of the input signal except during 
a predetermined period of time subsequent to 
a trailing edge of the input signal to which the 

95 control means has been responsive. 

6. A system according to any one of the 
preceding claims, including obstruction detec- 
tion means for detecting interception of the 
door by an obstruction between the first and 

1 00 second positions, the control means being 
responsive to the obstruction detection means 
to activate the drive means to drive the door 
in a direction from the second position toward 
the first position and the timing means con- 

105 trolling the control means to activate the drive 
means to drive the door in the direction 
subsequent to the expiration of the predeter- 
mined period of time in the absence of the 
electrical signal and an electrical signal from 

1 10 the obstruction detection means. 

7. A system according to any one of 
Claims 1 to 5, including further limit detection 
means responsive to the arrival of the door at 
the first position for applying a signal to the 

1 1 5 control means to effect deactivation of the 
drive means, the timing means including 
means for controlling the control means to 
effect deactivation of the drive means at the 
expiration of the predetermined period of time 

1 20 in the absence of an electrical signal from the 
further limit detection means. 

8. A system according to Claim 7, includ- 
ing obstruction detection means for detecting 
interception of the door by an obstruction 

1 25 between said first and second positions, the 
driv m ans being deactivat d in r sponse t 
the obstruction detection means while the 
d or moves in a direction from the second 
position to the first position. 

1 30 9. A system according to any one of the 
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pr ceding claims, wherein the conUol means 
includes means for stopping the m vement f 
the door when the door has been moved by a 
predetermined distance fronri a positi n at 
5 which the direction of movement of the mem- 
ber if reversed from a direction toward the 
second position to a direction toward the first 
position. 

10. A system according to any one of the 
10 preceding claims, wherein the control means 

indudes means for stopping the movement of 
the door when the door has been moved 
during a predetermined time from a time at 
which the direction of movement of the door 
1 5 is reversed from a direction toward the second '* 
position to a direction toward the first posi- 
tion. 

11. A door operation control system as 
claimed in any one of the preceding claims, 

20 including obstruction detection means for de- 
tecting interception of the door by an obstruc- 
tion between the first and second positions to 
generate an obstruction signal; and wherein 
the control means controls the drive means 

25 such that; 

(a) the door is movable in a direction from 
the first position toward the second position 
when the generation of one of the obstruction 
signal and timing signal occurs during opera- 

30 tion to move the door in a direction from the 
second position toward the first position; and 

(b) the operation to move the door is 
stopped when the generation of one of the 
obstruction signal and timing signal occurs 

35 during operation to move the door in a direc- 
tion from the first position toward the second 
position. 
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